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2. [Set forth Education/Employment Experience, 
Professional Accomplishments] 

Gxodbuaj^ eng/teer oT process hzkuttofrj for pfoehcs 
aua paper cen^vtrti^ 

-/opes C &p. ctc&Me* iapto for habj Uuipttf ) 



3. I have been made familiar with and understand the 
disclosure of the above -identified *692 patent application 
and the invention as recited in claim 84. 

4. The invention as recited in claim 84 is directed to a 
diaper having a fastening tape including a closing area for 
simultaneous detachable joining to a surface of the diaper. The 
closing area includes a first area having a shear-off securing 
component of a two-component mechanical fastening system and a 
second area having a pop-off securing fastener. The pop-off 
securing fastener includes an adhesive layer with an adhesive 
adhering to a back sheet of the diaper with a separation force of 
more than 0.05 N/cm a . . 

5. I have been made familiar with and understand the 
final Office Action dated May 3, 2010 which was received in the 
above- identified patent application. 

G. In the May 3, 2010 Off ice Action, referring to former 
claim 59 directed to a diaper wherein the pop-off securing 
fastener comprises an adhesive layer comprising an adhesive 
adhering to a back sheet of the diaper with a separation force of 
more than 0.05 N/cm 2 , the Examiner has deemed the disclosure 
insufficient to enable a person skilled in the art to make a 
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diaper having the specified range for the separation force for 
the adhesive adhering to the diaper. See page 3 of the May 3, 
2010 Office Action. The Examiner has also taken the position 
that there is no explicit correlation between materials used 
and/or structural features and any peel force of any magnitude in 
the specification and has disagreed that "referring one of 
ordinary skill in the art to several unrelated foreign prior 
patents would enable that person to make or use the instantly 
claimed invention in any way.* See page 2 of the May 3, 2010 
Office Action. 

7. To demonstrate that this assumption by the Examiner is 
incorrect, attached is, 0( fS4 lecUt^Ob^ evidencing that 

any person skilled in the art is able to vary the separation 
forces between any fastening tape and a corresponding back sheet 
in a fairly wide area. As indicated in ChOfkc 5 * f , ^fe/ , there 
are a huge number of different adhesives and mixtures of 
adhesives that a person skilled in the art might use in order to 
set the separation forces according to a certain value. In my 
experience, it is just a matter of a few tests to compare a 
certain behavior at separation while testing some different 
adhesives or adhesive mixtures and is something that is routinely 
and easily done. 
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8. Thus, from my experience, instructing a person skilled 
in the art to use an adhesive that would adhere to the back sheet 
of the diaper with a separation force of more than 0.05 N/cm 2 is 
all that the person would need to select a suitable adhesive that 
has the specified separation force in order to construct and use 
the diaper recited in claim 84 in which the pop-off securing 
fastener includes an adhesive layer comprising an adhesive with 
this property. 

I further declare that all the statements made herein of my 
own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements and the likes so made are punishable by fine or 
imprisonment or both under §1001 of Title 18 of the United States 
Code, and that, such willful false statements may jeopardize the 
validity of any patent granted on the above-identified 
application herein. 

Dated: 

[NAME] 
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0ne of the often^ measured characteristics of pressure sensitive adhesives is 
jthe resistance to peel that is determined by measuring the force required to 
||$jel away a strip of tape from a rigid surface. Resistance to peel is also called 
" peel adhesion and peel force. The term peel adhesion is probably used most 
^frequently, although objection could be made to the accuracy of such a term. 
|i-Adhesion denotes a state in which two surfaces are held together, rather than 
ifefe force required to break them apart. The peel force, as measured by the 
^fst, is a function of many factors, not only of the interfacial adhesive bond. 
^^mtf Peel resistance data can yield more information about the adhesive character 
H' a ** d its expected performance than other commonly used tests of pressure sensitive 
^|rpducts: tack and resistance to creep. However, peel resistance does not necessar- 
ily relate to the adhesive performance, and it should not be assumed that the 
lll^ 1 ^stance and the strength of the adhesive bond are synonymous. Peel is 
jpspecial type of failure that might not relate to many other ways of failure 
gthat might take place in use. 



if 



MODE OF FAILURE 

% • 

&e standard peel tests are carried out at a constant peel rate, and it is expected 
lift a pressure sensitive adhesive tape will strip cleanly from the adherend, 
MB vin & no visually noticeable residue. This type of failure is called adhesive 
^Mjlure, and it occurs at or near the adhesive-adherend interface. 
J| ; Some adhesives may also fail cohesively, leaving adhesive residue on the 
ggt panel. If the adhesive has not firmly adhered to the backing, it may transfer 
|||toe test panel, leaving no adhesive on the backing. The magnitude of the 
fsp forc e depends on the mode of failure, and it should be clearly stated if 
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Table 5-4. Variation of 
Peel Strength with 
Adhesive Thickness 



=> 



THICKNESS 

(Hm) 


PEEL STRENGTH 

(N/m) 


7.6 


201-15 


10.2 


323-91 


15.2 


511-H 


22.9 


565-18 


30.5 


560-52 
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sive is deformed and the force required to deform the adhesive 
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Fig. 5-17. Effect of adhesive thickness on peel force. Backing: 12 polyester film. 
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Fig. 5-18. Adhesion as a function of coating weighT^o^A^^ 
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Peel An&le (degrees) 

Kg 5-24 Peel force as a function of peel angle for a glass cloth tape . (Reprinted from Transactions 
of the Society ofRheology IV: 45-73 (I960).) 

discrepancies, such as maxima-miniina observed at 3O-40-degree peel, as shown 
in Figure 5-24. 47 These discrepancies are attributed to the transition of the 
failure mechanism from cleavage to boundary shear. All tapes„>displayed a mini- 
mum of peel force at angles of 120-140 degrees. * 

The effect of peel angle has also been discussed by Garden. The effect 
of peel angle, especially peeling at 90 and 180 degrees on the def onnatoon ^o 
the backing and consequently on the peel force, has been discussed by Gent 
and Hamed. 45 



EFFECT OF ADHESIVE COM POSITION 

Bulk adhesive properties, that is, storage and loss moduli, have an ^ffect cm 
peel adhesion, since most of the work during peeling is expended in defonmng 
^adhesive Increasjn jugo^^ 

Z Vctedlo-^ul/ - "reel adhesion. The effect o^^ar 

light in case of acryhc adhesives iVshown unable 1M The g effect d 
molecular weight was also discussed by Aubrey. 13 38 Figure 5-25 hows 9Q 
degree peel data of poly(butyl acrylate) adhesive of varying molecular wttgh 
and degree of cross-linking. 13 Increase of molecular weight increases the modulus. 
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,JB& Fi 8* 5 * 25 - Peel force vs. peel rate for a polybutyl acrylate. (A) Cohesive failure; (B) adhesive 
.JSHfr Allure. (Reprinted from. reference 12, p. 25). 

lit 

ll|§f of elasticit Y and decreases the polymer chain mobility. This causes an increase 
'"'1§ ; of P^ 1 force m case °f cohesive failure, but a decrease in the region of adhesive 
t Jit' fai . lure - Hard er, less extensible adhesive results in a smaller adhesive volume 
J|P being deformed at any time during peeling and a lower peel force. The increase 
"£ of molecular weight has a most noticeable effect on the splitting temperature: 
transition temperature from adhesive to cohesive failure as shown in Figure 
15-3. 

p-. f . Figure 5-2649 shows P eel force data of two 0.1-mm-thick soft aluminum 
| . foil tapes. Tape A has a soft uncross-linked acrylic polymer adhesive, while 
J»;- tape B has an adhesive of similar composition, but cross-linked and considerably 
IIPI more elastic. It is obvious that these two curves represent different sections of 
eifr the generalized peel-force-peel-rate curve shown in Figure 5-7. Curve A is 
; the steady peel and curve B is the nonrandomly oscillating peel-force portion 
gjpl'Jf * e generalized curve. The solid line denotes steady peel force, and the 
i ^^^ pscontinous line denotes oscillating peel force. 

^Jljjl^ Figure 5-27 49 shows the unwind of polyethylene coated fabric tapes. Tape 
WM-' ii a Soft natura] rubber-resin adhesive; tape D, a cross-linked natural rubber- 
^^ rcsin adhesive; tape E, an acrylic polymer adhesive. The data illustrate the 
|j|g||^ut of the transition point to the higher peel rates with decreasing elasticity 
ot the adhesive. 

|^ The effect of hydrogen bonding on the peel force is similar to that of 
^^^oss-hnking and is discussed in Chapter 15 on acrylic polymers. It has been 
^iiilin-T" that introduction of hydrogen bonding via acrylonitrile comonomer 
»WnetT S P ° lymer stiffness - Fi ^ rc 15 " 9 snows ^e effect of acrylonitrile on 
^fctbf »h etCr com P uance > illustrating its stiffening effect. The peel behavior 
llpSfeXft I ? lymers is shown in Fi S^ e 5 ~ 28 - 49 ^e decrease of peel force and 
|K ? M e transiti00 P° mt is affected by the increasing acrylonitrile content. 
HHgy Mao and Reegan 50 have shown the dependence of peel force on the type 
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Fig. 5-27. Peel force 



of polyethylene coated fabric tapes with different adhesives. 
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g||omonomer used in acrylic polymers. Aubrey 13 has discussed the effect of 
m&bsswe's glass transition temperature in acrylic-vinyl acetate copolymers 
^varying composition. An increase of T g causes a lateral shift of the peel- 
|orce-peel-rate curve to the left. The comparison of peel-force-peel-rate curves 
|or polybutyl acrylate and vinyl acetate indicates a shift over 12 decades. 
1; ; Introduction of carboxyhc groups into the adhesive polymer chain is known 
mcrease P^ 1 adhesion, and this is effectively used in acrylic and SBR 
||ssure sensitive adhesives. Part of this effect may be attributed to the interfacial 
enects that is, improved wetting, but the most important part is due to the 
of bulk adhesive properties. Aubrey and Ginosatis have investigated the 
of carboxylic groups on the peel force. 51 The authors made an attempt 
Haistmguish between bulk and interfacial effects by preparing layered adhesives 
fn! . ! WaS prepared with carb °xylated adhesive on the surface and a noncar- 
gxylatedone in the bulk; another set of samples was prepared in the opposite 
g°ner. The test results are shown in Figure 5-29. The differences between 

ST* 8 b 3nd betWeen curves cmdA reflec t «e interfacial effects, while 
m oifference between curves a and c and b and d reflect the bulk effects, 
^tobulions to the peel force are not constant, but are rate dependent 
$um of the bulk and surface contributions of carboxylation gave curve e, 
?- 1Cn closely matches experimental curve d. 
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EFFECT OF INTERFACE 



Peel work consists of two main components: the work required to deform the 
adhesive and the backing, and the work required to debond the adhesive from 
an adherend. Usually the bulk effects dominate the pressure sensitive adhesive 
behavior, and the contribution of interfacial effects is of a smaller magnitude 
This relationship, however, changes drastically if the adhesive does not wet 
the surface well. In such cases, the interfacial adhesion becomes dominant. 
The interfacial pro cesses may affect the bond in several wavs: 

1. Improved wettability may increase the contact area between the adhesive 
and the adherend, and consequently increase the measured peel force 
- 2. Additional bonds,, that is, hydrogen or chemical bonds, may be estab- 
lished, supplementing the van der Waals forces. 
3. The adhesive may or may not be compatible with the impurities on 
the adherend surface. A compatible adhesive dissolves the impurities 
thus increasing the bond strength. 

The time period required to establish the proper bond and to reach a constant 
level ot peel adhesion depends upon the adherend surface and upon the flow 
charactenstics of the adhesive. The bond is established faster to a smooth surface 
man .to a rough one. Hendricks and Dahlquist 11 have shown that a time period 

ZZV° ■2 r ° ^ iS SUfficieDt to establish a Sood contact to most relatively 
smooth surfaces, but it might take much longer to achieve a constant peel 
level to a porous surface, such as wood. The bond might continue to increase 
ver a long period of time, if other factors, besides wetting, become important 
>n the formation of the bond. 

foil 2?T 5 * 31 Sh ° WS ^ peel force as ** 6111011011 of P^ 1 rat e of an aluminum 
the fZVT US re !f Se coatin g s - 49 A 11 four tapes had the same adhesive of 
differ ^ Ckne , SS - ^ differcnce in me observed P*» force is due to the 
relet?, ?** S ' * h ° f mteniSt t0 ° bserve ** ** fences in the 
coatS fI e r, S a PP ea J <° decreas * with increasing peel rate. Silicone release 

advamalil/w 6 I ™ S * ^ ™ y releaSe at low P^ 1 leveIs > but that 
the hm 25 6 rate increases - For a minimum of flagging when 

desirable VT™ 1 *" 1 .. 0 " a higher peel force at low peel rates is 

for tan7K u 0r t' SUCh effeCtive release coatin 8 s as sflic one are rarely used 
W nS, f! g \ J ^ dis P ensin S of tapes or labels at high peel rates, a 
w Peel force at high peel rates is desirable. 

surfa eSi ° n iS USUalIy measurcd °y aPP^g tape to a standard steel 
Pressnrl ,0n t0 othe r surfaces might be important for many applications, 
^urfact! *T hV A ? labdS m 0ften tested ^t steel and against polyethylene 
es. AH adhesives show a lower peel adhesion to polyethylene than to 
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Fig. 5-31. Effect of release coatings on peel. (O) Acrylic release 
(Q) polyethylene release coating; (R) silicone release coating. 



coating; (P) Quilon C release; 



steel, because a polyethylene surface is mote difficult to wet. Polar acrylic 
adhesives may exhibit 50% lower peel adhesion to polyethylene than to steel 
or other higher critical surface tension surfaces. This difference can be decreased 
by the addition of tackifying resin, which improves wetting. i ... 



STRESS DISTRIBUTION 

The distribution of stresses in the adhesive bond must be considered in order 
to gain a better understanding of the test and of the relation of peel force to 
the properties of pressure sensitive adhesives. It has been recognized by;; 
DeBruyne 52 and discussed by many other authors that congressional stresses • ; 
are developed in the adhesive during peeling. ■% 
An apparatus for measuring the normal stresses during peeling of an adhesive | 
bond has been described by Johnson and Kaelble 53 and later discussed in greater^ 
detail. 54 Figure 5-32 shows a schematic diagram of such an apparatus designed 1 
for mounting on an Instron Tester. The substrate to which the adhesive tapes \ 
is applied is divided into two parts. The rightmost section is rigidly supported?! 
and its position is insensitive to the normal forces of peel. The substrate to|| 
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